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(54) Surface fastener 

(57) The present invention provides a surface fas- 
tener having a high durability, in which an engaging el- 
ement yam (6) for forming loop-like engaging elements 
(4) or hook-like engaging elements (5) is fixed f Imily to 
a foundation fabric In a simple configuration. In a surface 
fastener foundation fabric (1) woven with warps (2) and 
wefts (3), the engaging element yams (6) for fomning the 
loop-like engaging elements (4). hook-like engaging el- 
ements (5) or mushroom-like engaging elements are 
woven into the foundation fabric (1) at a predetemriined 



Interval, and cross-woven warps (7) are woven with the 
engaging element yams (6) to fix the engaging element 
yams (6) to the foundation fabric (1) at before and after 
each of loop portions (8) of the engaging element yams 
(6). 

Further, warps (10) of themnal melting yarns are 
used as the cross-woven warps which are melted so that 
the engaging element yams (6) may be welded to the 
foundation fabric (1). 

Consequently, a surface fastener having good feel- 
ing and Is excellent in strength and flexibility is obtained. 



FIG. I 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0001 1 The present invention relates to a surface fas- 
tener in which engaging element yarns thereof are wo- 
ven Into a foundation fabric woven with warps and wefts 
and warps to be cross-woven are woven with the en- 
gaging element yarns so as to fix the engaging element 
yarns to the foundation fabric and more particularfy.to a 
surface fastener in which the engaging element yarns 
are fixed to the foundation fabric using thermal melting 
yarns so as to make the fastener stronger. In this inven- 
tion, the warp to be cross-woven with the engaging el- 
ement yam is called "cross-woven warp", 

2. Description of the Related Art 

[0002] Conventionally, it was not known that an en- 
gaging element yarn for forming loop-like engaging el- 
ements or hook-like engaging elements could be fixed 
to a foundation fabric by means of a cross-woven warp 
In the surface fastener. Instead, it was well known that 
the engaging element yarn was fixed by applying so- 
called back coating method or coating an entire rear 
face of the woven foundation fabric with thenmoplastic 
resin such as polyester or polyurethane in order to pro- 
duce a strong surface fastener by fixing the engaging 
element yarns Into the foundation fabric woven with 
warps and wefts so as to fix the engaging element yams 
to the foundation fabric firmly or prevent warps at a cut 
end from fraying when the surface fastener is cut to a 
predetemnined width. These arts have been disclosed 
In, for example, Japanese Patent Laid-Open Publication 
No. 11-244010 and Japanese Utility Model No. 
2693380. 

[0003] I n the aforementioned well known surface fas- 
teners, the engaging element yarns for forming the loop- 
like engaging elements or hook-like engaging elements 
are woven into the foundation fabric woven with the 
warps and wefts. Then, the entire rear surface of the 
woven foundation fabric is coated with thennoplastlc 
resin such as polyester or polyurethane. As a result, the 
foundation fabric of a finished surface fastener Is tensed 
strongly lacking flexibility. Even if thin resin film existing 
between weaving yams of the foundation fabric is bro- 
ken by blowing air through an air nozzle after the back 
coating is applied, a surface fastener of good-feeling is 
not produced. Further, selection of resin and coating 
control for applying the back coating are not only trou- 
blesome but also Induces an Increase of production 
cost. 

SUMMARY OF THE INVENTION 

[0004] The present Invention has been achieved con- 



sidering the above described problems. An object of a 
main aspect of the invention Is to provide a good-feeling, 
high quality surface fastener havinga durability andflex- 
ibility, in which engaging element yarns forfomfiing loop- 

5 like engaging elements, hook-like engaging elements or 
mushroom-like engaging elements are fixed flmily to a 
foundation fabric through a simple configuration, this 
surface fastener being easy to produce at low cost. 
[0005] Another object of the Invention Is to provide a 

10 surface fastener In which cross-woven warps are cross- 
woven accurately with engaging element yarns so as to 
fix the engaging elements to the foundation fabric easiJy. 
[0006] Another object of the invention is to provide a 
good-feeling surface fastener In whteh thennal melting 

IS yarns having melting point lower than other yarns, as 
the cross-woven warps, are cross-woven with the en- 
gaging element yarns for forming the engaging ele- 
ments and the thennal melting yarns are welded so as 
to fix portions of the engaging elements yarns Intersect- 

20 ing the foundation fabric, the surface fastener being 
easy to produce. 

[0007] Another object of the invention is to provide a 
good-feeling surface fastener In which the cross-woven 
warps are cross-woven with the engaging element 

2s yams for fonning the engaging elements and thermal 
melting yarns are woven as warps adjacent to these 
yams and the thermal melting yarns are welded so as 
to fix the portions of the engaging element yams inter- 
secting the foundation fabric, the surface fastener being 

30 easy to produce. 

[0008] Another object of the invention is to provide a 
good-feeling surface fastener in which material and con- 
figuration of the themial melting yarns for use In fixing 
the engaging element yarns for forming the engaging 

35 elements to the foundation fabric are specified so that 
the engaging element yarns are fixed to the foundation 
fabric by using various kinds of the thennal melting 
yams each. 

[0009] To achieve the above described object, ac- 

40 conJing to the main aspect of the Invention, there Is pro- 
vided a surface fastener woven with the warps and 
wefts, in which the engaging element yarn for forming 
the engaging elements Is woven into the foundation fab- 
ric and the cross-woven warp is cross-woven with the 

^5 engaging element yarn so that the engaging element 
yam Is woven In and fixed to the foundation fabrk:. at 
portions where the engaging element yarn Intersects the 
foundation fabric 1 , that Is, at woven points with the 
cross-woven warp. Consequently, the engaging ele- 

50 ment yarn can be fixed to the foundation fabric easily by 
means of the cross-woven warp woven with the engag- 
ing element yam for fonning the loop-like engaging el- 
ements or hook-like engaging elements. Thus, a good- 
feeling surface fastener having excellent strength and 

ss flexibility is produced at low cost. 

[0010] Preferably, the cross-woven warp is cross-wo- 
ven with the engaging element yarn at before and after 
the engaging element. Consequently, the cross-woven 
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warp Is used effectively as being cross-woven with the 
engaging element yarn so that the loop portion for the 
engaging element can be fixed to the foundation fabric 
easily and accurately. 

[001 1 1 Preferably, a thermal melting yam having ther- s 
mal melting point lower than other constituent yams Is 
used as the cross-woven warp and the cross-woven 
warp is cross-woven with the engaging element yarn 
and welded so as to fix the engaging element yam to 
the foundation fabric at the portions where the engaging io 
element yarn intersects the foundation fabric, that is. at 
the woven points with the cross-woven warp. Censes^ . . . 
quently, because the themnal melting yam is used as the 
cross-woven warp, the engaging element yarn can be 
welded and fixed to the foundation fabric accurately and is 
strongly. 

[0012] Also preferably, the cross-woven warp Is 
cross-woven with the engaging element yam and the 
thermal melting yam is woven as the warp and welded 
adjacently to the yarn and warp so as to fix the engaging 20 
element yam to the foundation fabric at the portions 
where the engaging element yarn intersects the foun- 
dation fabric, that is, at the woven points with the cross- 
woven warp. Consequently, the engaging element yam 
is fixed strongly by the cross-woven warp and cross-wo- 25 
ven portion is welded and fixed by the thenrnat melting 
yarn woven adjacently. Thus, a strong, good-feeling sur- 
face fastener can be obtained. 

[001 3] Further preferably, as the thenmal melting yarn, 
composite yam in which synthetic fiber having a low 3o 
melting point and synthetic fiber having a high melting 
point are an-anged in parallel or mixed with each other 
is used, or a mixed yam In which fiber difficult to melt by 
heat and fiber capable of being melted by heat are mixed 
Is used, or a coated yam comprised of a core yam pro- 35 
duced from a fiber having a high melting point or fiber 
difficult to melt by heat and coating film of themnoplastlc 
resin having a thermal melting point lower than the core 
yarn provided around the core yarn Is used, respective- 
ly> Each of these yams Is woven aside the engaging el- 40 
ement yarn and melted so as to fix the engaging element 
yarn to the foundation fabric at the portions where the 
engaging element yam intersects th&foundatian fabTicr, 
that is, at the woven points with the cross-woven warp. 
Thus, various types of the themnal melting yams can be 45 
used, and because the thermal melting yam Is melted 
partly and part thereof remains, the engaging element 
yarn is not only fixed fimnly to the foundation yarn but 
also welded to the foundation fabric. Therefore, two 
functions can be exerted and a reinforced surface fas- so 
tener can be produced easily. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[001 4] Fig. 1 is a perspective view showing a state in 55 
which engaging element yams for loop-like elements 
and cross-woven warps are combined. 
[001 5] Fig. 2 is a perspective view showing a state in 



which engaging element yarns for hook-like elements 
and cross-woven warps are combined. 
[0016] Fig. 3 is a perspective view showing a state in 
which engaging element yams for loop-like elements, 
cross-woven warps and themial melting yarns are com- 
bined. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0017] Hereinafter, embodiments of the surface fas- 
tener of the present invention will be described inxletall., 
with reference to the accompanying drawings. 
[0018] According to the surface fastener of the 
present Invention, a surface fastener shown In Fig. 1 has 
loop-like engaging elements 4 and a surface fastener 
shown In Fig. 2 has hook-like engaging elements 5. 
First, a surface fastener with the loop-like engaging el- 
ements 4 shown In Fig. 1 will be described. Afoundation 
fabric 1 of the surface fastener is woven with warps 2 
and wefts 3 by a weaving means and then, engaging 
element yams 6 are woven into this foundation fabric In 
order to f omi loop-like engaging elements 4 for a surface 
fastener In this foundatton fabric 1 . The foundation fabric 
1 is woven with the warp 2 made by needle weaving and 
the weft 3 of double pick. The warp 2 and weft 3 of the 
foundation fabric 1 is fomried of mu Iti-f ilament of synthet- 
ic fiber of polyamide base, polyester base or polypropyl- 
ene base. 

[0019] The engaging elementyarn 6 is also fonned of 
multl-filament of synthetic fiber of polyamide base, pol- 
yester base or polypropylene base like the warp 2 and 
wefts of the foundation fabric 1 . Whether the same base 
synthetic resin or a different base synthetic resin is used 
for the engaging element yam 6, warp 2 and weft 3 is 
selectable appropriately depending on its purpose. The 
engaging element yam 6 is woven in the foundation fab- 
ric 1 such that ioop portions 8 fonmed as the loop-like 
engaging elements 4 are disposed to stand at a prede- 
temiined Interval. Therefore, In Fig. 1, the loop portion 
8 is fomied every four wefts 3 of double pick. However, 
the interval of the weft yams 3 may be changed appro- 
priately: Further, the engaging- element yam e'isrcross^ 
woven integrally with the cross-woven warp 7 and weft 

3 at the wefts 3 before and after the loop portion 8. 
[0020] Therefore, the loop portion 8 of the engaging 
element yarn 6 to fomn the loop-like engaging element 

4 Is fixed firmly by cross-weaving the cross^woven warp 
7 with the weft 3, that is foundation fabric 1 , before and 
afterthe loop portion 8. Consequently, a stabilized struc- 
ture in which the loop portion 8 is never deviated is 
formed so that an excellent quality suriace fastener can 
be finished. 

[0021 ] This cross-woven warp 7 is formed of multi-fii- 
arhent of synthetic fiber of polyamide base, polyester 
base or polypropylene base like the engaging element 
yam 6 or warp 2 and weft 3 of the foundation fabric 1 . 
Whether synthetic fiber of the same base as or different 
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base from the engaging element yam 6 or warp 2 and 
weft 3 is employed for the cross-woven warp 7 is se- 
lectable appropriately depending on the purpose. Pref- 
erably» synthetic fiber having a themnal melting point 
lower than the warp 2 and weft 3 composing the foun- s 
datlon fabric 1 is used as the cross-woven warp 7. For 
example, polyamide base nylon 66 fiber is used for the 
warp 2 and weft 3 fomnlng the foundation fabric 1 and 
nylon 6 fiber having a thermal melting point lower than 
the nylon 66 fiber Is used for the cross-woven warp 7. io 
Consequently, the cross-woven warp 7 is melted at low 
temperatures so that the engaging element.yarn.,6 and 
weft 3 and cross-woven warp 7 are welded with each 
other Any synthetic fiber of polyamide copolymer or pol- 
yester copolymer as synthetic fiber having a low thermal is 
melting point may also be used. The engaging element 
yarn 6 Is welded with the wefts 3 before and after the 
loop portion 8 of the engaging element yarn 6. By nap- 
ping or brushing the loop portions 8 of the engaging el- 
ement yarns 6 fixed to the foundation fabric 1 , the loop- 20 
like engaging elements 4 are formed so as to finish the 
fastener with the loop-like elements 4, As a result, a 
strong surface fastener is obtained. 
[0022] Next, a surface fastener with the hook-like en- 
gaging elements 5 shown in Fig. 2 will be described. The 
foundation fabric 1 is of the same configuration as the 
foundation fabric 1 of the surface fastener with the loop- 
like engaging elements 4 of the foregoing embodiment. 
The foundation fabric 1 Is woven with the warps 2 made . 
by needle weaving and the wefts 3 of double pick. The 30 
warps 2 and wefts 3 of the foundation fabric 1 are formed 
of multi-filament of synthetic fiber of polyamide base, 
polyester base or polypropylene base. 
[0023] The engaging element yam 6 is formed of mo- 
no-filament which is made of synthetic fiber of polya- 35 
mide base, polyester base, polypropylene base like the 
warp yam 2 and weft yam 3 of the foundation fabric 1 . 
Whether synthetic fiber of the same base as or different 
base is used for the engaging element yarn 6 and the 
warp 2 and weft 3 is selectable appropriately depending 40 
on the purpose. The engaging element yam 6 is woven 
in the foundation fabric 1 such that loop portions 8 
fonned as the hook-like engaging element 5 are dis- 
posed to stand at a predetermined interval. Therefore, 
in Fig. 2, the loop portion 8 Is formed every four wefts 3 ^5 
of double pick. However, the Interval of the wefts 3 may 
be changed appropriately. Further, the engaging ele- 
ment yam 6 is cross-woven integrally with the cross-wo- 
ven warp 7 and weft 3 at the wefts 3 before and after 
the loop portion 8. so 
[0024] Therefore, In this case also, the loop portion 8 
of the engaging element yam 6 to fomn the hook-like en- 
gaging element 5 is fixed firmly by cross-weaving the 
cross-woven warp 7 with the weft 3, that is foundation 
fabric 1 , before and after the loop portion 8. Conse- ss 
quently, a stabilized structure in which the loop portion 
8 is never deviated is fonmed. so that an excellent quality 
surface fastener can be finished. 



[0025] This cross-woven warp 7 Is formed of multi-fil- 
ament of synthetic fiber of polyamide base, polyester 
base or polypropylene base like the engaging element 
yam 6 or warp 2 and weft 3 of the foundation fabric 1 . 
Whether Synthetic fiber of the same base as or different 
base from the engaging element yam 6 or warp 2 and 
weft 3 is enrlployed for the cross-woven warp 7 Is se- 
lectable appropriately depending on the purpose. Pref- 
erably, synthetic fiber having a themrial melting point 
lower than the warp 2 and weft 3 composing the foun- 
dation fabric 1 Is used as the cross-woven warp 7. For 
example, nylon 66 fiber is used for the warp yarn 2 and^^^r 
weft yam 3 forming the foundation fabric 1 and nylon 6 
fiber is used as the cross-woven warp 7. By melting the 
cross-woven warp 7 having the lower thenmal melting 
point by heat, the engaging element yarn 6, weft 3 and 
cross-woven warp 7 are welded with each other. Any 
synthetic fiber of polyamide copolymer or polyester co- 
polymer as synthetic fiber having a low thermal melting 
point may also be used. The engaging element yarn 6 
is welded to be fixed with the wefts 3 before and after 
the loop portion 8 of the engaging element yam 6. By 
cutting one side of the loop portion 8 of the engaging 
element yarns 6 fixed to the foundation fabric 1 , the 
hook-like engaging elements 5 is formed so as to finish 
the fastener with the hook-like engaging elements 5. As 
a result, a strong surface fastener is obtained. 
[0026] A surface fastener with the mushroom-like en- 
gaging elements may be finished by welding a cut end 
of a top portion of the loop portion 8 of the engaging 
element yam 6 by heat, so as to fomn an end portion in 
an expanded shape thereby fomiing a mushroom-like 
engaging element. 

[0027] The foundation fabric 1 of the surface fastener 
shown in Fig. 3 is slightly different In terms of configu- 
ration from those shown In Figs. 1 and 2. The foundation 
fabric 1 is woven with the warps 2 made by needle weav- 
ing and the wefts 3 of double pick. The engaging ele- 
ment yams 6 for forming the loop-like engaging ele- 
ments 4 are disposed in the foundation fabric 1 at a pre- 
detemiined interval in a width direction and the loop por- 
tions 8 are fomried every four wefts like the preceding 
embodiments. The engaging element yam 6 Is cross- 
woven with each of the wefts 3 before and after the loop 
portion 8 by the cross-woven warp 7. The warp 2, weft 
3, engaging element yarn 6 and the cross-woven warp 
7 are fonned of multi-filament of synthetic fiber of polya- 
mide base, polyester base or polypropylene base. 
Whether synthetic fiber of the same base as or different 
base is employed for each yarn ts selectable appropri- 
ately depending on the purpose. 
[0028] In the foundation structure of the foundation 
fabrte 1 described above, themrial melting yam is woven 
as a warp 1 0 on both sides of the cross-woven warp 7 
cross-woven with the engaging element yarn 6. The 
themrial melting yam woven as the warp 1 0 intersects • 
the wefts 3 of double pick at an appropriate interval. For 
example, In Fig. 3, the warp 10 Is woven in the founda- 
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tion structure such that It goes over the weft 3 on which 
the loop portion 8 of the engaging element yarn 6 Is 
formed and goes under other three wefts 3. 
[0029] The warp 1 0 Is fonned of multl-fllament or mo- 
no-filament of synthetic fiber having a themial melting 5 
point lower than the warp 2, weft 3, engaging element 
yarn 6 and cross-woven warp 7. When this warp 10 is 
melted by heat together with the cross-woven warp 7, 
the engaging element yarn 6 Is welded and fixed to the 
weft 3 together with the cross-woven warp 7 located be- io 
fore and after the loop portions 8 of the engaging ele- 
ment yam 6. Therefore, the engaging element yam 6 
can be fixed to the foundation fabric 1 more fimfily than 
the preceding embodiments. 

[0030] The loop portion 8 of the engaging element is 
yarn 6 fixed to the foundation fabric 1 is napped so as 
to fomi the loop-like engaging element 4, thereby pro- 
viding the surface fastener with the loop-like engaging 
elements 4. Meanwhile, the surface fastener having the 
hook-like engaging element 5 is completely the same 20 
as the above described surface fastener w'tth the loop- 
like engaging elements 4 except that mono-filament of 
synthetic fiber is used for the engaging element yarn 6 
for f onning the hook-like engaging element 6 to be wo- 
ven into the foundation fabric 1 . By cutting one side of 2s 
the loop portion 8 of the woven engaging element yam 
6. the hook-like engaging element 5 is fonned. so that 
the surface fastener with the hook-like engaging ele- 
ments 5 is obtained. 

[0031] Finally, the configuration of the thennal melting so 
yam for use In the surface fastener will be described. 
The themrial melting yarn may be a single yarn of syn- 
thetic fiber having a melting point lower than the warp 2 
and weft 3 of the foundation fabric 1 and the engaging 
element yarn 6 according to the above described em- 3s 
bodlment. Altematively, the thennal melting yarn may 
be fonned by combining synthetic fiber having a low 
melting point with synthetic fiber having a high melting 
point such that they are arranged In parallel, or may be 
composite yam obtained by mixing these fibers, so that 40 
part of the thennal melting yam is melted while leaving 
the other part remain there. Further, the thermal melting 
yarn may be mixed yam in which fiber difficult to ther- 
mally melt or which cannot be melted Is mixed with fiber 
which can be thennally melted. Further it Is also permis- 
sible to use a coated yam, in which a synthetic fiber hav- 
ing a high melting point orfiber difficult to thennally melt 
is used as a core yam and the core yarn is coated with 
thermoplastic resin having a melting point lower than the 
core yam and constituent yams of the foundation fabric so 
1 or which is coated with a pipe-like fonned resin. If such 
composite yam, mixed yam or coated yam Is employed 
as the cross-woven warp 7, part of the cross-woven 
warp remains on the foundation fabric 1 thereby making 
it possible to improve the cross-weaving strength. The 55 
yarns other than the cross-woven warp 7 which Is a melt- 
ing yam and the warp 1 0 which Is adjacent to the cross- 
woven warp 7 and thermally melting may be made of 
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cotton or wool. 



Claims 

1. A surface fastener woven wrth warps (2, 10) and 
wefts (3), being characterized In that an engaging 
element yam (6) for fomning engaging elements (4. 
5) Is woven into a foundation fabric (1) and a cross- 
woven warp (7) is cross-woven with said engaging 
element yam (6) so that said engaging elementyarn 
(6) is woven in and fixed to thefoundatioafabric (1). 

2. A surface fastener according to claim 1 , being char- 
acterized in that the cross-woven warp (7) is cross- 
woven with the engaging element yam (6) at before 
and after the engaging element (4, 5). 

3. A surface fastener according to claim 1 . being char- 
acterized in that a thennal melting yam having 
thermal melting point lower than other constituent 
yams (2, 3, 6) is used as said cross-woven warp (7) 
and welded so as to fix said engaging elementyarn 
(6) to the foundation fabric (1 ). 

4. A surface fastener according to claim 1 , being char- 
acterized in that a thennal melting yam is woven 
as a warp (1 0) and welded adjacently to the engag- 
ing element yam (6) and the cross-woven warp (7) 
so as to fix said engaging element yam (6) to the 
foundation fabric (1). 

5. A surface fastener according to claim 3 or 4, being 
characterized In that composite yarn in whteh syn- 
thetic fiber having a low melting point and synthetic 
fiber having a high melting point are an-anged in par- 
allel or mixed with each other Is used as said ther- 
mal melting yam and the synthetic fiber having the 
low rnelting point in the thennal melting yam is weld- 
ed so as to fix the engaging element yam (6) to the 
foundation fabric (1). 

6: A surface fastener according to claim 3 or 4, being 
characterized in that a mixed yarn in which fiber 
difficult to melt by heat and fiber capable of being 
melted by heat are mixed is used as said thermal 
melting yam and the fiber capable of being melted 
by heat in the thermal melting yarn is welded so as 
to fix the engaging element yarn (6) to the founda- 
tion fabric (1). 

7. A surface fastener according to claim 3 or 4, being 
characterized in that a coated yam comprised of 
a core yarn of a fiber having a high melting point or 
fiber difficult to melt by heat and coating film of ther- 
moplastic resin having a thermal melting point lower 
than said core yarn provided around said core yarn 
Is used as said thennal melting yam and the ther- 
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moplastic resin having the low melting point of said 
theimal melting yarn is welded so as to fix the en- 
gaging element yam (6) to the foundation fabric (1 ). 
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